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Objectives

* Method to gauge liquid propellants in low
gravity

* =+ 3% full-scale mass uncertainty or better

* Real-time gauging method

= No fuel used in gauging process

* Works with various tank geometries

* Minimize mass of additional hardware
required

Applications
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PVT Gauging Method
« Not currently used with cryogenic propellants
» Used for storable propellants in Earth Orbiting
Satellites
Advantages
= No settling required
* Less mass is needed because no fuel is
burned in the gauging process
* Current fuel tanks can be used

Disadvantages
* Need noncondensible pressurant gas
* Not instantaneous gauging method—need
isothermal conditions

Research Goals
* Determine the accuracy of gauging cryogenic
propellants using the PVT method

» Verify model with experimental results in 1g
and low-g

Modeling and Analysis

» Conservation of mass of the pressurant gas

www.nasa.gov

Helium is used to pressurize the test tank in order
to determine the volume of propellant left in the
tank. Helium is noncondensible in H, and O,.
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The volume of the helium supply tank and
propellant  test tank are known. Pressure
transducers and temperature sensors are located in
each tank. Helium densities are obtained through
an equation of state.
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Results
» Gathered test data for LO, (50 psia, 150
psia, 250 psia test tank pressure)
= Created tools in Excel and Matlab for
design and data analysis
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